
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD043743

unclassified

confidential

Approved for public release; distribution is
unlimited.

Distribution authorized to DoD only;
Administrative/Operational Use; APR 1954. Other
requests shall be referred to Bureau of Ships
(Navy), Washington, DC 20350.

BUSHIPS ltr dtd 1 Apr 1968; BUSHIPS ltr dtd 1
Apr 1968



Armed Services Technical Intormation Agency 
Because of our limited supply, you are requested to return this copy WHEN IT HAS SERVED 
YOUR PURPOSE so that it may be made available to other requesters.  Your cooperation 
will be appreciated. 

. 

'. 

• 

NOTICE;   WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
NO RESPONSIBILrTY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE 
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY 
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 
USE OR SELL ANY PATENTED INVENTION THAT*MAY IN ANY WAY BE RELATED THERETO. 

Reproduced    by 

DOCUMENT SERVICE CENTER 
KNOTT BUILDING, DAYTON, 2, OHIO 

fONFIDENl IAL 



/ .' 

J 

1     i 

•t 

• .'• .   Federal 
Telecom/a umcutio'u 

Cahorati irtes* Jfffc 

tft'X)    WAHHINWVON    AVUiNlljri 

MM«l.f:Y.  N..I-. 

\ 

tloNNWMriAI. 
S'ffiffl 

.<' t* ./ 



CONFIDENTIAL 

PROGRESS REPORT NO.23 

TRAVELING-WAVE TUBES 

Index   No. I I 1613,    Task   9 
Contract   NObsr-57354 

April    1954 

FURTHER DISSEMINATION IS AUTHORIZED ONLY TO 
MILITARY AGENCIES. y 

This Docuaent contains inforaation affecting 
tit National Defense of til* United States 
eithin   the   leaning   of   the   Espionage   Lawt. 
Title IB     U.S.C Sections  793 and 794.     Its 
transaission or the revelation of i ts con ten ts 
in any monitor to an unauthorised person is 
prohibited  by  law. 

CASES.      4-13-74 
4-13-75 

FEDERAL      TELECOMMUNICATION      LABORATORIES, 
a division of International   Telephone  and  Telegraph  Corporation 

500   WASHINGTON   AVENUE 

NUTLEY   10,   NEW  JERSEY 

Prepared  By      R.   H.   GBIGBR 

Approved By      J.   H.   BRTANT COPY   NO 
A.   K    UNG,   JR. Hay   19 

DEPARTMENT OF  THE NAVY,   BUREAU OF SHIPS 
WASHINGTON,   D.  C- 

n-Z- 

CONFIDENTIAL OCT 2 7 1954       rirnofn   «s 

54 A A      6flW 



CONFIDENTIAL 

PROQHESS HEPORT NO.  23 

TRAVELING-WAVE TUBES 

Driver Tube 

During the past interval Driver Tubes Nos. 115 and 117 were tested. 

Former results with Tube No. 115 were confirmed. Peak output powers of 2 kilo- 

watts were obtained, although only in the presence of oscillation. The tube op- 

erated stably at 1 kilowatt of output power. During testing of this tube the loss 

was burned up due to excessive drive power. Further tests were, therefore, not 

possible. Tube No. 117 was modified by changing the former method of helix sup- 

port (ceramic rods) to a smooth-bore quartz cylinder.  R-f tests on this tube in- 

dicated that the quartz support cylinder produced severe dielectric loading, and 

the output power from this tube was limited to approximately 2^0 watts peak. The 

electron Run used in Tube No. 117 was constructed with the use of new fixtures. 

Tests of the beam transmission indicated that a great improvement over the former 

tubes had resulted. Approximately 100 per cent beam transmission was measured. 

This tube now is being life tested. 

Although the beam transmission of the present electron gun is satis- 

factory, a modification has been inititated. The change involves scaling the gun 

to a larger size. Several advantages over the present gun are gained in this pro- 

cess, namely, less chathode loading and a reduction of magnetic-field power by a 

factor of two.  In addition, a simplification of the construction results from 

less critical design tolerances. 

Tube No. 118 is now under construction. A modification in the TPI of 

the helix to account for the dielectric loading introduced by the quartz support 

cylinder has been included in this tube. 
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Output Tube 

The second Pierce-type electron gun  (ungridded anode type) was completed 

during the past interval.    Tests on this tube proved satisfactory.    Operation at 

the higher design voltage of 80,000 volts was not possible with the present modu- 

lator and pulse transformer.    A second delay line and pulse transformer which will 

provide oDeration at 80,000 volts and 3? amperes has been ordered. 

During the past interval a study was made to determine the magnitude of 

the dielectric loading on the slotted structures previously reported upon as a 

function of support methods employed..    Results indicate that the dielectric load- 

ing was severe.    A reduction in dielectric loading was obtained by going from a 

£?lass cylinder support to a quartz three-rod support.    Further improvements in 

the method of support for these slotted structures should permit their use with 

the high-perveance gun at a 70s000- to 80,000-volt level.    As a result of these 

tests several new structures are being fabricated. 

Concurrently,  the high-power output tube is in the final stages of de- 

sign, and the necessary solenoid parts have been ordered. 

Program for the Next Interval 

The final design changes for the output tube,  including the solenoid, 

will be completed.    Parts for the construction of the first model of the output 

tube will be ordered.    Driver Tube No.  109 will be  completed and tested during 

the next interval. 
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